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(54) PISTON FOR ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the abrasion 
resistance, machinability and productivity by comprising 
a piston ring groove having a surface layer composed of 
a mixture of a material having strength at elevated 
temperature and a solid lubricating material on a piston 
base substance. 

SOLUTION: A piston 10 comprises a piston body, 2 and 
a surface layer 1 is formed on a ring groove 21 of this 
piston body 2. A piston ring is fitted into the ring groove 
21 through the surface layer 1. The surface layer 1 is 
formed by thermal spraying of the thermal spaying 
material from a nozzle of a thermal spraying gun. The 
thermal spraying material is a mixture of a material 
having strength at elevated temperature and a solid 
lubricating material, and a Fe base material or a Cu base 
alloy is used within 30-98% of area ratio as the material 
having strength at elevated temperature. Further as the 
solid lubricating material, a Sn base material or a Zn 
base material is used with above 2% of area ratio. 
Whereby the high abrasion resistance and machinability can be obtained, and the piston 10 can 
be manufactured with the low cost. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 




http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAuLaqiRDA41 1 24771 2P1 .... 2004/06/24 




os)s*^mmffff (jp) 



02) t2t 1^ ^ « (A) 



JNpW^H -247712 

(43)^BRB ¥A11¥(1998)9^I4B 



©ointa* 

F 0 2 F 3/00 



C 2 3 C 4/08 
F 1 6 J 9/00 



3 0 1 
3 0 2 



F I 

F02F 



C2 3C 
F 1 6 J 



3/00 



4/08 
9/00 



N 

3 0 1 B 
3 0 2Z 





4$H710-478I8 


(71)UBIA 


000000011 














(22)ajBiB 


¥*K10^(1998) 2^270 




samkumim b iq* 2 t s i 










a* 






























WW m- 










mimM^i^m B Mr 2 T s 1 s% 

























o 



(54) x>5^>fflt;xh> 

(57) [g)is^l 

i/SSSr«;t Vi> ^-ffl h :;'Srii«tf -5 r i: T'fo 
^.r irlwioTJgfig^ivfc^l y (2 1) -^myi. 





(2) 



1 



Cu^^^T-fc"?, ^<^ffiW(4 3 0 — 9 8%T-$>-5r 

3 1 mumi^mmw^n s n j^^m^^^ z 

t -f5lf 1 f5«<^3i vv? vffl f;^ h >, 
[0 0 0 1] 

10 0 0 2] 20 

m^<Dmmi ^^vv^^v, !RFlw-r-<— bf/^3:>'•::;5>'cot• 
[000 31 r r T\ —^mz f;^ h > y Vi/f^co*« 

[0 0 0 4] -e^Of^CS^tj^f toic. HSit(;*xi^=* 
/uuf^— 1 9 8 8, No. 1 {;f^«$^^/c:t><0;*^fo 

[0 0 0 5] miC^ftUT, #gB^8- 2 5 3 8 5 6# 

^^^iz'»m.^^i>m^m^iAmAm^^h,x\.^^. t 

[0 0 0 61 
[0 0 0 7] 




2 

[0 0 0 81 *^0^co»^:^2|:iioV^T(4. mltSi* 
M3SS0*^)-(i. F e^Un^^^HCu^-t^XhO . ^ 
3 0 ~ 9 8 %T-fc^ r i: Sr4$gS[i:-t-5fi*« 

[0 0 0 91 X, *%§^©iS*^3IC*JV^T«. HfllEH 
<*:iHvt«-!N-liS n?^-M-i|sfsg;v>(iZ n5^M!|sfT'fc'9, ^co 

^mm-i 2 %<ii±T'fc5 r t ^Wi^t-i-^m^m i tE« 

[0 0 1 01 X. :^^m<om^TM4izi6\.^xt-x. wimm 
mmn. mmmM^sti^intwiwmm^mrm^mzL 
it±X'm^izm-^\^tcm, e:^ h >mmzKti.xm^-r 
iztizx^xi^^^irirc::ti:¥fmt-ri>m^mite. 

[0 0 1 1] ±IEIi*^l lCfe^Lfc:3^>'>'>fflf;7. h 

tmmi:m7!.x\,^i>izt>. mi&^m*m.i>^\^±.^ix^ii 
th\z. Mimmmm^^i^\^±X'^^. x. mnm^i^ 

[0 0 121 X. ±f5IS*«2i::|E«U3t3iv-:;'>'fflf 
:^h>'lzXix(-£^ M^^m^mci. Fe^^f^sfeVMlC 
uT^^^tL. -^-coffi^^fiS 0 — 9 8%T*$>5-t*, 

[0 0 1 31 X, ±f5ff*3^3(c:|5«L7t3i>'v>vfflt- 
X h iixfi*. @<$:?l)t«;|SHi S n ^1* Z n 

^<Dffia^«2%Jlil±T-fc5/c:*, Mmn 
-ttcoiv^i^v'vfflfp^ h :^t-f -5:1 t^J^X'^^,, 

[0 0 1 41 X, ±f5m*«4(rfE«L/;:3i>v'>-fflt- 

izm\^xm^-r?>z.tizx-oxmiS.Lfztci!t>. ±m^(o 

[0 0 15] 

mmff^mmcommi mii-t^^mizx^aL^^i^:ypf]t.' 

;^ S > 1 0 w^ffiH, ill2(i^rog|5^iA;(clg]T-fc-5. IH 
lc:i3V>Tf;^ h>l 0»4, T/^^=-^ J^-^^Mon':^ h 
>'*f*:2^, \i-:^h>^i$.2<7:>mi 'J >'i^m2 l±lzm 

[0 0 161 f;=!.f v*<$:2(a. ±m^l V >"^m2 1 
(OT:)jlz^ f^2. m3V>^m2 2, 2 3Sr*LTfc 
•9. ^2, Ig3y>-^7t2 2. 2 3(;ilS, ID 2 ir^it-f-^n 
<. acf^lcfx h vy :/i>'6 2, 6 3;45fK^$ttTl^ 

^. Sfc, ^1 y :/</m2 1 ^ffigi^^ifrLTlg 

1 fx h vy :^^^6 1 TJSiK-^-^ixTV^'S, fx h > y > 
6 1 - 6 3 (i, ■> y >^-t*9ig i: <0FBl<0^igt4{*}^S 

[0 0 1 71 ifc. fxhv*<*2«. ^<OS?f|5lw}^*fl 



(3) 



^mW- 1 1 -2 4 7 7 1 2 



[0 0 181 I2I3I1. f:^ h>'3|5:ft:2lw*tL, 1 

T^W*'>'5 0li. :iW>*iij£5 1 ir/XyUS 2Sr^Bx.T 
t^^i, *'i^*«i:5 l»Clirt7L5 1 a ;JS«ix.i=)tt-C*5») , 
yX/U5 2A»t,^«;!f;^S:j^4wi:tcJ;oT,V97L5 1 

irr^W^vs ooyX/w5 2(*3^cSA$i^TV''•5. m 
«*fi|S|-5 4~5 6li. /XyU5 2A»ib'@W$n-5fc*. 10 

[0 0 2 01 ^#*t^;|Ej-5 4~5 6»CoV^-CI*. ^'Jxfl'F 

iitjKf=tt^4<oiiiv^*^!^5r^w*^i|s^5 4^:u, is, §g,-^ 

f;?^ h v*^*:2 i:[^Mi|sfT*fc.5A 1 -S i ^^5rS 



[002 11 F e 5K«i|E|-^Oii5i&3S^lc^ixS«!isfJ?>, 

i:LT3 0-9 8%;4S»*U<, H»-a*U<«, 45 

[0 0 2 21 ^, ffi^B. 

[0 0 2 31 mum^^^t LTfi, ±m(r)ij(r>KXi^'l 
ic, j^ssi, Wis, ^s/'^/K ^^^'^•^ 

3SSr-g-*P-yr5fc*»c, Sn-A 15R^^SrfflV^-5r 

[0 0 2 41 i^ci:i, *%e«^cJ;5||^g0ll^cov^Tlft?^-r 

[0 0 2 51 

[«11 











Fe- 1%C 


4 0 Am 






S n — Ag-^^ 


1 OOaid 








60/»ni 





[0 0 2 61 



[«21 





^1 






^4 














Fe-C 


51 % 


48% 


55% 


4 9% 








6% 








Al-S 


48% 


46% 


45% 


4 6% 












5% 



[0 0 2 71 mi ««-j^«*ti|E|-0^^>=Sr* L, * 2 «^ 

[0 0 2 81 ^)iuf 1 ~4lii-'<T, ^m'^yi':^h>tm 
—mVh?>A 1 - S i ^^T♦^>5»*f5rfflV^, 3ii^v> 

[0 0 2 91 rix^Sraii*DA^-5J: 51^, ^ttai^, ?l 
tlS"? h/u^'*, Bft:}PI?t«T'S>^Sn-Ag^^Sr6 

[0 0 3 01 



v^vfflf;^ h^ir-f-Sr i::dST'ir5, 

[mso^^^'itftpji 

[lail *^§«lcj:-5^>v?>fflt*^ hvtojffrffiHl 
40 [021 S 1 co|a5^l¥itoll 

[031 ^^e^lcJz^^nvvJvfflt-;^ hi^o^^flci^ 

[0 41 ic J; 5 >- f;^ h >-<DWim^^U 

[051 :*:|g0^l;iJ:S^>i^>fflf;^ h><0§|#m^J h 

1 mmm 2 f>?.h>'*f* 21 iiiy>^ 




7 D >' h^—-:y(oM^ 

(5i)int.ci.6 mm^- FI 

F 1 6 J 9/26 F 1 6 J 9/26 D 



